WO 2004/ 010963 2 5 AUG 2005 PCTft S2003/022116 DUAL COVPONENTZ 5 AUG 2005

Bl s- Bl GU §60NEAI NI NG DENTI FRI CE OF | MPROVED STAB WIJND OF THE
INVENTICﬁP%Eﬁ%ieId of the Invention The present invek##@%@%e ates to an
oral care conposition which contains a bis-biguanide conpound effective in
Lhe 1 et Blf'ddiirdNeni Bl Biadiui! CRNARKE IR 0P Andddveh 82 gum

di seases such as gingivitis and periodontitis. re particularly, the
present invention relates to a dual conponent dentifrice conposition of

i mproved shelf-stability gontaining a bis-biguanide conmpound which

achi eves pl aque and gi ngi #REESRIRIIIHEINVENTION ybst antial |y | ess stai ning
of teeth than normally occurs w th bis-biguani de conpound cont ai ni ng
dentifrices and rinses. 2. The Prior Art Dental plaque is a soft deposit
whi ch 4 dtield ofthe Inventionand i s conprised of an accunul ation of bacteria and
bacterial by-products. Plague adheres tenaciously at the points of
irregularity or discontinuity, e.g., on rough cal culus surfaces, at the
gum | ime paRehtidienfiorkelatdBeSiries chRicoipoditisn Wl %ntﬂs%%i'@bi?ﬁarﬁd@! icated in
the occurrence of gingivitis and other forns of periodontal disease. A
wi de \eappetnd edfectivern Bgdeterdptian of Jadierial pague dsemnlatipppashetgethand gsnart to

retards; for I . i {4l and dent al di.sease

hes oo FaRt e BRE R g BARbeb R aBle sl W BRAERI o BISEART, o
such asiuahdontpbsert demiricy cdmpsiifionkatemproved dhBKE-sability evntaidied 4 bisbiduhdes er i al
activity and vg‘gve been used in oral  conpagsitions to, counter_ plaque
f or matPBROW Whch ahieyes plague apd simeiviti tpdnctipnwish sybstatialyjess F@Xk‘\gé& it is
al so Ml | Sibb J O S aini . 41 . dent al

anti p}@gé%tgﬁggent syggcﬁgeéﬁﬁggl?g%?hg&s{bgﬁﬁl ng g?’mt"\g;t fm_%gﬁ?aglrng%édur es have
been proposed by the art to reduce such tooth staining: US Patent Nos.

3, 925, 5@3 é3., 934, 002, 3,937,807, 4,051, 234, 4,080,441, 4,256, 931,

4, 273,27 SaHgEa1886, 658. However, the presence of bis-biguani de conpounds
in dentifrice conpositions containing conventional ingredients such as
abrasi ves, anionic surfactants and fl avorants which are necessary for
adequdbentat plagws is g soft deposit which forms on teeth and is comprised of an accumulation of

* bacteria and bacterial by-products. Plaque adheres tenaciously at the points of irregularity or
discontinuity, e.g., on rough calculus surfaces, at the gum line and the like. Besides being
unsightly, plague is implicated in the occurrence of gingivitis and other forms of periodontal

disease.

A wide variety of antibacterial agents have been suggested in the art to retard plagne formation
and the oral infection and dental disease associated with plaque formation, For example, bis-
biguanide compounds such as chlorhexidine are well known to the art for their antibacterial
activity and have been used in oral compositions to counter plaque formation by bacterial
accumulation in the oral cavity, Howeves, it is also well known that bis-biguanide compounds,
when used as dental antiplaque agents cause unsightly staining of teeth. Many procedures have
been proposed by the art to reduce such tooth staining: US Patent Nos. 3,925,543, 3,934,002,
3,937,807, 4,051,234, 4,080,441, 4,256,931, 4,273,759 and 4,886,658, However, the presence
of bis-biguanide compounds in dentifrice compositions containing conv;xltional ingredients

such as abrasives, anionic surfactants and flavorants which are necessary for adequate cleaning
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1 WD 2004/010963 2 5 AUG 2005 PCT/ US2003/022116 and pal at abi | Qt@ A6 tanes
denti fri aep 200lpemessi ngredi ents are normal ly inconpati BpgpehioBi(g- bi guani de
conpounds, and tend to dimnish the bioavailability of such conpounds
necessary for antiplaque efficacy. US 5,958,381 discloses a dentifrice

pr odughd sAg@Rlify @ thedRhiifies, Hﬁgeﬁgféﬂﬁn@'aﬂz%ﬂhﬂ@ iAddhipR@eIE Qithdls- agent wi t hout
bi cavai lability limitation and with limted tooth staini ng. US 5, 958, 381

di scl b@amdacmmun@aammm dispigish it higaveitabi sy ofsueh eqpoends 1eF¢s8asy conposi ti on
i n whi.ch ﬁ@ I st _conponent contains a bis-biguanide antibacterial agent
and tlﬁ%r B8R ‘f‘?‘ﬁ%nent contains an abrasive such as silica or alum na
normal |y inconpatible with the bis-biguanide. Undimnished antibacterial

ef fi ca&ﬂy with minimal staining_is achjeved when the conmponents which are

physi &8 3.95833 liselases gientirice proded ceﬂablerﬁf Q@weumblﬁﬁtﬁlmé? iibpgierial
appl | %ge%nlt oty Alabili m:tf %ﬁﬁﬂ%ﬂ&b« oﬁf‘@tﬁgﬁ PES§R ds8Y Pdﬂsaosﬁé“ st with
the d nponéent conmposition aged dent’ rlce as been

f ound atdaall c@ﬁipoﬁelﬁ an{bugtaﬁdsd:mtdmng Mhdeycompmsﬂmnmwhmh dle firatooepbeemt e.

SUMVARY OF THE .| NVENTI ON The pr ese i nvention enconpasses a dual conponent
dent alCoREHRHB 15‘[]3]1%}?5}'%@?%0‘:?% @%%ﬂc?ﬂ‘éqo&}?f’?%ﬂ{ T‘sc"ﬂl RS appl i ed to
teeth ﬁ&%@gﬁéoﬁmﬁﬁiﬂamﬁﬁﬁmm@ﬁ Qnt@é%itﬂﬂﬁ%&%1 dEOWB%&ﬁﬁisheﬂn abrasi ve and
other ingredients normally”inconpatible wth tThe bis-biguanide conpound
wher elayubwt:tueltafbwacpmmmaqml st@magmmlev@mmnmmomgomwwmﬁn @ehing with

Gen: o PP SomE Rt et o gt Rt ol DR BN "5, coant

| NVentsiBqichtl a pRMIHPIA bbdhFotdxs exier with ﬂﬁé-HuéM!@ﬂpdnBﬁ cofPadiadeinyharai nt ai ned
bi s- bi guani de conmpound cont ai ni n dent al tcorrponent of US 5,958,381 is
ﬁgﬁﬂfﬁ

pr eparisopagkagad denﬁémelhaﬁb@afwm pUbligir ahility fpy cgmmercial

pol yo%et m{!:ene/ pol yoxypropyl ene bl ock copolyner as disclosed in US
5, 958 cﬁ?f rrproved shelf stability is attained with undi m nished
anti pl ague

SUMMARY OF THE INVENTICN

The present invention encompasses a dual component dental composition having improved
shelf stability which when applied to teeth contains a combination of a bis-biguanide
compound, an abrasive and other ingredients normaily incompatible with the bis-biguanide
compound whereby reduction of plaque is accomplished during tooth brushing with
substantially less staining of téeﬂl that normally accompanies the use of dental compositions

containing bis-biguanide compounds,

The present invention is based upon the discovery that when the separately maintained bis-
biguanide compound cbntaining dental gel component of US 5,958,381 is prepared with a
cellulose polymer thickener instead of polyoxyethylene/polyoxypropylene block copolymer as
disclosed in US 5,958,381, improved shelf stability is attained with undiminished antiplaque

efficacy and limited staining when the teeth are brushed with the combined components.




efficacy and limted staining when the teeth are brushed with tﬁk5ﬁ§@§;ﬂ@%
conponentydg 2084 ¥¥hed004/ 010963 DESCRI PTI ON OF THE PREFERREDFMBH VE ~
AUG 2005 PCT/ US2003/022116 In the practice of the present 1nvention the
dental gel conponent containing the bis-biguanide ingredient is prepared
using a vehicle containing a safe and effective anount of the his-

bi guani de conmpound such as chlorhexidine in a suitable pharmaceutically
acceptabl e vehicle in which a cellul ose polyner is used as the thickening
agent. The bi s-bi guani eltlsle L NLY: i o S\ Ere ractice of the present

i nvention are known At Seros Ut e such conmpounds may be
found in US 4, 886, 650 (colums 2-3) ich disclosure is herewith

i ncorporated by reference. A bis-biguanide conmpound preferred for use in

t he prAetemractiptefiths prasensinwmting theydentpl gehrasngpent Aontainig e dhei bifoLiganME' ) hexane

(chl or ol and,uat sal.ybl.e. sal j | the digluconate
and tﬁ%%c;h%{égkt%%pe Sal” ,aq’élélglggfa yagﬁééaﬁgﬁeﬁggenﬁdﬁgal ésﬁsa her salts

i ncl udégubtide corppoupd sadhes chiltebexd dihe imnpduétablé hleartadeaitdally eccepthlsie vehicle in

di hydrof l uori de, the dihydrof|ugride, the di hydrobrom de, the sulfate, the
phospﬁ"éh‘%{a‘feﬂ%losesﬂgﬁ'ﬁﬂéié?dﬁfgeg?mgégen?he citrate, the tartrate and the
mal eate. Ot her suitabl e bis-biguanide conpounds include hexetidine,

oct eni di ne and al exi di ne. The bi s-bi guani de conpounds are incorporated in
gel cdipbisdriguapide chmpmmdseseful inthe pactne ofithe pedsent inventid@lgs knpwao the 4% by

i ght_of .t |_apd f | v _abaut 2% T t d i
s o ek BSer PR E AL N bR L etk (R S Dt ant and
t hi ckef@losurE AEndreTRFhad borkiBd BiERREHch. YA Bisthigdatids c@hpdiuipataridter WECh as

glycerin, sorbitol and a polyethylene glycol of a nolecular weight in the

r ange inthepogemdo@ntionis dfiNny -p-ehlgopheasldepandme Na esang{ehlethagifi@ehunect ant s

o anallt A5 SURb K i PATER L o0 e Bk L B o) 7
cont entiglivonkte siltse Othergatsdfichaleahet difidpdmateathe difortidts thy diledtgitthe Cel | ul ose

ol yner thickeners useful i.n preparin st abl ehicle for the
D b ipyaimeitonde, the diydrottuotide, Be iycrobtbratds, e suffas, the phosphate, the

succinate, the pivalate, the citrate, the tartrate and the maleate. Other suitable bis-biguanide

compounds include hexetidine, octenidine and alexidine.

The bis-biguanide compounds are incorporated in gel component of the present invention at
about 0.001% to about 4% by weight of the gel and preferably about 2%.

The gel component prepared is using a vehicle which contains water, humectant, nonionic
surfactant and thickener. The humectant is generally a mixture of humectants, such as glycerin,
sorbitol and a polyethylene glycol of a molecular weight in the range of 200-1000, but other
mixtures of humectants and single humectants may also be employed. The humectant content
is in the range of about 10% to about 50% by weight and preferably about 10-30% by weight,
The water content is in the range of about 10 to about 80% by weight.

Cellulose polymer thickeners useful in preparing a stable vehicle for the bis-biguanide
containing gel component of the present invention includes hydroxyethylpropylcellulose,
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contai ni ng gel conponent of the present invention includes 25 AUG

hydr oxyetyry hiai@avdscel | nl ose, 3 WO 2004/ 010963 2 5 AUG2R¢S0302m1c 265
PCT/ US2003/ 022116 hydr oxybutyl methyl cellul ose, hydroxypropyl nethyl

cel l ul ose, and hydroxyet hyl cellul ose sodium carboxynethyl cellulose. The
cell U'h?&%x*lﬂhﬂ HREhyl SH11G168E) By drBRYprdd] InBE PRl ede Shdi i dioR Seth il BLlIut@aPONeNt  of
the present invenfion at a concenfration of about 1.0 to about 6% by wei ght
and predivmabitbpxieiuyl cglulase.aBog qellBRsdgyolymesr giickenex reayrbedudozporatedinithec or por at ed
in the gel component to. provide foan ng.pr rti.es. Th urfactant is
pr ef oESRTOERBT Bnie una FeeR it p e aRboRE Ao SRS MiBn s up to
about m@g{mlpmﬁﬂ@mbyutfﬂ%mﬁagm 0.05% to about 2% by wei ght of the
conposition. Exanples of suitable nonionic surfactants for use in the
present invention include condensates of sorbitan esters of fatty acids

W th Yobd : r | -pleate with from
about %h%%{ao a 1%?315611@81@%%P%@Qg@%%ﬁ%e@ﬁ@%@%ﬁﬂéﬁhggﬁp F@Egaﬁey preferred

pol ys cuifiatant isprefétably sosituzt endi@ inchakd e gdh gorepraeGn amointt aptoraboat! aur at e.
Addi tional, sujtabl e nqnionic, surfac ts useful in the present invention
are tﬁ%m Febly fepm & Pb@‘{’igf?@P“ﬁﬁYB’Wﬁﬁtﬁf&fﬁ‘i‘?m&Wﬁ%‘Econt aining 10 to 20
carbon atons, a polyhydric alcohol containing 2 to 10 carbon atons and 2

to 6 hydroxyl groups, and either ethylene oxide or a mxture of ethylene
oxi de Exauiplee phgwithide romgsricipuriadtngts fas ssd indlvet presemtfiesntion inchidecqydensa®es s whi ch

1 om 26 Bupeaees ! Tultie BebeBvisir i GRPMESE sihanborafl Hpradiae o™ @ "

al pha-vathekdr albat 96 tol BoRB0NHBIE Jf 6thgletOMale. MOhLticulaly Refefted fiysofbagas f rom
about 1:1 to about 1:3, respectively. Ot her nonionic surfactants useful in

t he prebiserbaie30.qviyosyethyiene 260 sorbissiabraaueste.of sorbitan esters of fatty acids
with polyethylene glycol such as sorbitan isostearate condensed with

pol yet hyl ene gl ycol. The paste conponent of the present invention in which
an abraxitithalmitgyld Adnionc Jurfadtardetkeful &n the pressnbinkantion prrshecqiepat@d usi ng a

vehicl e which contai.ns water, hunectant, nponionic surfactan and
t hi ck @FuCts phen Aniied e secon iR % Z_QC SR dEOMIGEAS! such as
9y Celohftaindiid¥ot0 carbon atoms and 2 to 6 hydroxyl groups, and either ethylene oxide or a

mixture of ethylene oxide and peropylene oxide. The resultant surfactants are polymers which

have a molecular weight in the range from about 400 to about 160, contain from about 40% to
about 80% ethylene oxide by weight and have an alpha-olefin oxide to polyhydric aicohol mole
ratio in the range from about 1:1 to about 1:3, respectively. Other nonionic surfactants useful
in the present invention include coﬁdensates_ of sorbitan esters of fatty acids with polyethylene

glycol such as sorbitan isostearate condensed with polyethylene glycol.

The paste component of the present invention in which an abrasive material is included, is
generally a paste prepared using a vehicle which contains water, bumectant, nonionic surfactant
and thickener, The humectant is generally a mixture of humectants, such as glycerin, sorbitol
and a polyethylene glycol of a molecular weight in the range of 200-1000, but other mixtures of
humectants and single humectants may also be employed. The humectant content is in the
range of about 10% to about 80% by weight and preferably about 10-30% by weight. The
water content is in the range of about 10 to about 30% by weight.
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and a pol yethyl ene glycol of a nolecular weight in the range ofZ gogu;u.o?
but ot herwgizdawig@es of hunectants and single hurrecta n{g%l/(yﬁ}i 005
enpl oyed. The hunectant content is in the range of abou 0 about 80%
by wei ght and preferably about 10-30% by weight. The water content is in
the range of about 10 to about 30% by weight. 4 WO 2004/ 010963 2

PCTI US2003/ 022 165 AUG 2005 Thi ckeners which nay be used in the preparation
of theTléiE‘Fe&%S\Y@JGbé%ﬁ‘Yé’e@é?ﬁiéﬁ@ﬁfeHafﬂﬁlouééthe phresivespastagsdmpgnentiaclode guns such as

carra EBE? carb thyI cel | ul ose,
starch, po yw%dﬂ?ela ro by 8@2"%&%‘:@& %ﬁg%@%&l ?Igfs% Uty dr oxybut yl
net hyl caclijlymbmyle;,enuﬂym amp,rmgmmymﬁbydone exy&ukma rapydcdMiisXy et hyl

cel | ul ose. @%ﬁdrox t.h cellulose is the referre t hi ckener for use in
ot epar PREPSREV TG CHboss: SHEORYPrPR TEAlsE Rblone m@hmoqugawaseed 'n the

abr as t ption at a
conce:]tfdrtsggﬁﬁ%)‘gyua %ugﬂ% ﬂfé%%&aﬁﬁm%gﬁhse%v@}eg% and %e E’Xlg %/ about 0.3
t o abolite thicksrehypayles igbarporBigd usﬂmgbrasxvmhiaimkngsienﬁlﬁnﬂcydenbnthfﬂmer in the gel

and synt het.i c m | n the ast 0 nent i has . been_ det erm ned t hat the
For ce PRt meertph AR SOESST ABVO P Ao 8 i a0 FbRTEt e ont
subst amgt@éﬂoytrygqggg@fa{s corrpar ed to simlar dual corrponent corrposi tions in

whi ch t hickeners - fferent conpositions were used to prepare the
i ndi vi dual conponents. A surfactant is incorporated in the abrasive paste

nont or ik SR TP BL R ol R sunt e B ih B e BB arount s
up to lal®edn c&%}mﬁh@@ﬁh@ﬂﬁé efredXeluifed dohctiR@d the Bud 5802h@ pARPAHmpeReddyiswei ght  of

t he corrp05|t|on anpl es of suitable nonionic surfact ants for use in the
pr esenfubstartiHy F@PP@%FWWHG@H% el coraponers cpopesitians iewhich thitkgnery aci ds

Wt SREaR AP SRR Rl AR A L b aRToNO- of eate i th from

about 20 to abou ene oxi 4 particularly preferred
pol ysorbate is Pol ysorbate 20, polyoxyethylene 20 sorbi tan nonol aur at e.

A surfactant is incorporated in the abrasive paste component to provide foaming properties.
The surfactant is preferably nonionic, and is included in the abrasive dentifrice component in
amounts up to about 3%, and preferably from about 0.05% to about 2% by we1ght of the

composition.

Examples of suitable nonionic surfactants for use in the present invention include condensates
of sorbitan esters of fatty acids with éthylene oxide (polysorbates) such as sorbitan mono-oleate
with from about 20 to about 60 moles of ethylene oxide. A particularly preferred polysorbate is

Polysorbate 20, polyoxyethylene 20 sorbitan monolaurate.

Additional suitable nonionic surfactants useful in the present invention are the condensation
products of an alpha-olefin oxide containing 10 to 20 carbon atomms, a polyhydric alcohol
containing 2 to 10 carbon atoms and 2 to 6 hydroxyl groups, and either ethylene oxide or a
mixture of ethylene oxide and propylene oxide. The resultant surfactants are polymers which
have a molecular weight in the range from about 400 to about 1600, contain from about 40% to

about 80% ethylene oxide, by weight, and have an alpha-olefin oxide to polyhydric alcohol
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Addi tional suitable nonionic surfactants useful in the present 2 5v§qgim5
are the cwodenmadss®n products of an al pha-ol efin oxi 59 ﬁ}éﬂiﬁng 20
carbon atons, a polyhydric alcohol <containing 2 to carbon atons and 2
to 6 hydroxyl groups, and either ethylene oxide or a mxture of ethylene

oxi de sailt rpticinyheragpectidmalgboud e 16 Blsil BaRipesitely2 ORGironRAR sBRlckAR S Which
have a mpl ecul ar weight in the range from about 400 to about 1600, contain

f Irohm aBSEH! inghopresent mysptiongndpdechydeasites ok sarbitanteptersenf ity acidndtithave an
- ' ' i .20 10963 . 2.5 AUG 2005
b B s EhS b B op B Uhaemol i ol PRAC B2 ) 73

respectively. O her nonionic surfactants wuseful in the present invention

i ncl udg,,condensates, of sorbitan esters of fatty acids with polyethylene
gl ycol §’§'ﬁ% r%ve%gef;llqet E&W‘?W‘@af%&r@%@éﬁé%c%ﬂoﬁmﬁﬁ heryeene gl ycol .

5 1ion . ferEad Mabs e
i 11 cainpbitRal Befnfésoflshtn ShlBrakiss lﬁ‘é?ﬁg?rééﬁnﬂ(aﬁﬁfsﬂigﬁsgﬁﬁlglggﬂﬁﬁ g%kﬂélte?

conponent of the present invention. npl"es o I'i ca asi ves
i ncl udézpefapiipihogt 2dmidronscach hsXkhodent 41 Fyesakegealtyi INM Huter Chemitalup t o about 20

m crons, .such as .Zepde 115 ket b M . Huher Chem cals _Division,
Havr e w%?@,’ml%ﬁ%c %ﬁaﬁggm& OISQ&?O&B%#S WBFE%YQW°%§EM son
Chem cBivisiddl of VRO GrE &\Chinpdayace & Conpany. Particularly preferred abrasive

materials useful in the practice of the preparation of dentifrice
conpositions in accordance with the present invention include silica gels

moasor S e BEANR fhyetlls 31 Hsiohe R & e ROBSHRLIOL BB Ca anc
pr ef er admipositionstih eccotdangewinf the hessend hoeitios hohidkGlga bels hebsedifited about
70cc/ 1003; a. These silicas are colloidal particles havi ng an aver age

ilig
parti ci® ?ﬁ%S&F%FWfWW%B%V@Gﬁ Beupsd by Ay Rub-QupMethen H28hnd nor e
prefer t 3 ] om4 to 10
pr ef ergég!ls% ﬂ%ﬁtlg&g'}i]lv(\}ll”lg %ﬂh%%g r%fg%glgﬁamé&ng%/&% gfa#gg%ﬁ{irbbyé ﬁg%%t'}{ea%ci ally
avai | athioat T0oof1@g silivas Bheseisibinassiré ¢allaidalyactivies haviag en amrdgepadclasider the trade

Rt Ir b0 nh B8R 3 mitihs BYanbR 233 o &0l ére prorerabty Botwaen abont 5 6 ¢ & -

about 10 microns and a pH range from 4 to 10 preferably 6 to 9 when measured as a 5% by

weight slurry.

Coramercially available low oil absorption silica abrasives are marketed under the trade
designation Sylodent XWA by Davison Chemijcal Division of W.R. Grace & Co., Baltimore,
MD 21203, Sylodent 650 XWA, a silica hydrogel composed of particles of colloidal silica
having a water content of 29% by weight averaging from about 7 to about 10 microns in

diameter, and an oil absorption of less than 70cc/100g of silica.

The silica abrasive is present in the oral are compositions of the present invention at a
concentration of about 5 to about 50% by weight and preferably about 10 to about 40% by
weight.

Fluorine-providing salts having anti-caries efficacy may also be incorporated in the abrasive

dentifrice component of the present invention and are characterized by their ability to release
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MD 21203. Syl odent 650 XWA, a silica hydrogel conposed of partigl @SMM 2005
col | oi dalwsibdapgpeshavi ng a water content of 29% by W&%zﬁ?ﬁ{z%i ng from
about 7 to about 10 microns in dianmeter, and an oil absorption of |ess

t han 70cc/ 100g of silica. The silica abrasive is present in the oral are
CoNposflioi@dRn®in witer, RiRSRH thesk MeRAAL 48 afali et SR EMRE EdkipR) sdfiur@bout 5 to
about 50% by wei ght and preferably about 10 to about 4 % by wei ght.

FI uor i fuerige. potasiivey foatides soddum figoresilidates and sedivaf monpdlsgropkogphate dt ise

i ncor por. ln th rasiy Ry C nen f.th resent invention
and af BUBRE 16 Py aNGER off 10 AEHe hods I i PEPBREN Bl M M BE 0T’ ' (o

2004/ OF08R8mRGEE.US2003/ 022116 fluoride ions in water. Anong these materials
are alkali metal salts, for exanple, sodium fluoride, potassiumfluoride,
sodi um fl uorosilicate, and sodi um nonofl uorophosphate. It is preferable to
enpl oy | Sal I =) . uoride ion in

t he p@@ﬁ%@%ﬂgﬁl@ g h f %‘%}é%teé% ?Ig%e ngﬁ#] %o%ﬁﬁg& %Q\A%%?gé nal%fﬁagswr?at erial my

al so bmntainingy deatifiice dompornietwsof dterpaesent énventiont Hxamplys désuitalile flawriognponent  of

t he present inveption. anpl g3 of sujtable f]avaqr. rég constituents are

f 1 avor FRRIRsnfsare Havpring iy, &8 PUSQI SBGAHY: PERREHPIF LPHErercRpiRssigFseEIAve,

sassaf , , CiAGTR 0 bt etV INPRIRL. Jufifm® and orange
and ne{fagifusg@iﬁ%ﬁ}aie. Sai tabltl’éiaﬁ?maeug'{a;érﬂgﬁg ageétﬁ lg i nchud§e sugrose,

| act ossweetening egenls indudy suodose, Jaglobe; oialtoss ondirhitel, xylitoh sediun cyqlamidte,| arti ne and

sodi um sacecharin. .Suitabl l.avor, and sweet eni n ent t oget her
compr | BETRERRR fogt o, SHBNG AR SR B End PR el ot i i ng
dent i f fonipfiseen BI01984I5% Byﬁ@&gmto& floteQiT $hel MBRERE coiinitg Abteck Gelat ioH
dentifrice conponents with a palatability acceptable to the user. A

st ri peepnepakRtians rendeiihe errebingdzehid drptifcs gompepaivuite epalpteilifhe practice of

the pr&ﬁ%@b@tﬁﬁfe’]}sk.n wherein colorants of contrasting colors are
i ncor por at I'n each of the dentifrice conponents wused in the practice of

t he present invention, the colorants being pharmacol ogically and

A siriped dentifrice product is obtained in accordance with the practice of the present invention
wherein colorants of contrasting colors ate incorporated in each of the dentifrice components
used in the practice of the present invention, the colorants being pharmacologically and
physiologically nontoxic when used in the suggested amounts. Colorants used in the practice

of the present invention include pigments and dyes.

Pigments used in the practice of the preseﬁt invention include non-toxic, water insoluble
inorganic pigments such as titanium dioxide and chromium oxide greens, ultramarine blues and
pinks and ferric oxides as well as water insoluble dye lakes prepared by extending calcium or
aluminumm salts of FO&C # Yellow 15 lake. The pigments have a particle size in the range of
5-1000 microns, preferably 250-500 microns, and are present at a concentration of 0.5 to 3% by
weight.

The dyes used in the practice of the present invention are generally food color additive
presently certified under the Food Drug & Cosmetic Act for use in food and ingested drugs, '
including dyes such as FD&C Red #3 (sodium salts of tetraiodofluorescein), FD&C Yellow #3
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r esul tthe pigmpret beoé 8 different celenthas ihe dyedneludeddn tha geliremapieati ve cont ai ni ng
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weight. It is preferred that the colorant included in the gel conponent be
a dye TFudeparathe bisebiguahide aompound contadeidg p¢l chfporeht sfshesgeratinadntionghdent i fri ce

conponept. be pi nt such asg, Ti .and that the pi nt._be of a different
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the cellulose polyner and humect are dispersed I'n a conventional m xer.
The bimixirgs direnciddedcio tipomaiet minkitedn aaaciuoohizer zndanireddod 2¢-¢pmimttasl y f or 10
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30 mm Hg, providing a homogeneons mixture, The nonionic surfactant is then added to the

-

mixture which is followed by mixing another 10 to 20 minutes under vacuum of 5 to 50 mm

Hg. The resultant product is a non-fluid gel.

To prepare the abrasive containing dentifrice component of the present invention, the
humectant and the synthetic gum material are dispersed in a conventional mixer until the
mixture becomes a slurry which is smooth in appearance, after which water is added. This
mixture is heated to 100-150°F and mixed for 10 to 30 minutes producing a homogeneous gel
phase. Sweetener and color are added and mixed for 20 minutes. The mixture is transferred to
a vacuum mixer and the abrasive such as a silica abrasive is added and mixed for 10 to 30
minutes at high speed under a vacuum in the range of 5 to 100 millimeter of mercury pressure,
preferably 5 to 50 mum Hg, providing a homogeneous mixture. The surfactant and flavor are
then added to the mixture which is followed by mixing another 10 to 20 minutes under vacuum

of 5 to 50 mm Hg. The resultant product is an abrasive dentifrice paste of a texture like that of -




under a vacuumm xer in the range of 5 to 100 mllineter of rrer(;_U5yAUG %ﬂl‘gr‘
pressure,wpn®ieioassl y 15 to 30 nm Hg, providing a hoppggRamgysaiisxt ure. 8
noni oni ¢ surfactant is then added to the mxture which is followed by
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r esul triinalrooflpiates having NeMl i thekalg@6f 5 to B pRfefibiy RS 1d&:5,a0x. 85 kvdofcont ai ni ng
dentifrice conponent of the present invention, the hunmectant -and the

synt hewligfagiormiiaseier i al are di spersed in a conventional mixer until the

m xture becones a slurry which is snooth in appearance, after which water
is added. This mxture is heated to 100-150F and m xed for 10 to 30

m nut €Bhepduabicotipoger chnposiion @dthe pedtnt ipfated.is fakaied ired suamble didpaisingr e added
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e e e e el Bt i e
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separation of the individual dentifrice components.

Example
A gel component designated "Component A" of a dual component bis-biguanide dentifrice

composition of the present invention was prepared with the following ingredients.

Ingredient Wt. %
Chlorhexidine digluconate (20%) 10.0
Hydroxyethyl cellulose ' 4.0
Deionized H,O 64.50
Glycerin 20.0
Polysorbate 20 1.20
FD&C Blue #1 1% soln. 0.30




The following specific Exanple illustrates the present inventi orp 5TEBG o5
i ndi vi duayo amlomngd paste conponents described bel owppeiGbiiPRAEEd bY -
foll owi ng the procedure descri bed above. The anpbunts of the various
ingredients are by weight unless otherw se indicated. The resultant
COWpOﬂkﬁlﬁSivmm&Gmmnéﬁt tubes or other containers provided wth neans
for physical separation of the individual dentifrice conponents. Exanple
A gel fg%&s&w&ﬂon epemperent eidhe dupd perponen dentifdergompopitionefthe Blesenbi guani de

denti frj i td Mol g L.hvention was prepared with the
foll ovh{‘%eg’ﬁ?’%g’?g@?@rﬁds%l ﬁé?‘%‘%ﬁ’é‘?ﬁ‘@?’@@é% or hexi di ne di gl uconate (20% 10.0
Hydr oxyet hyl cel | ul ose4.0 Dei oni zed H2064.50 d yceri n20. 0 Pol ysorbate

201. 20 FD&C Bl ui@#’%% sol n.0.30 9 WD 2004/ 010963 2 5 AUG 2005
PCT/ US2003/ 0221 1egredientsi ve Dentifrice ConpoWén® An abrasive containing

conponent of t e _gugl JpoTernt aemnt i LW- of the present
i nventi on was prﬁglf)}j%%%ﬁ\%e h the foll ow ng i2 gredients: IngredientsW. %

Dei oni zed wat er BPcdidt G ycerin21. 00 Sorbitglh.0(70% sol ution)20. 00 Xant han
gunD. 60 Sodi um Sacchari n0. 80

L

Sorbitol (70% solution) 20.00
Xanthan gum 0.60
Sodium Saccharin 0.80
Polysorbate 20 0.80
Sodium fluoride 0.486
Zeodent 115 20.00
Zeodent 165 1.50
Sylodent XWA ‘ 10.00
Titanium Dioxide 0.50
Flavor 1.60

The gel and abrasive paste components prepareci above were of extrudable consistenicy. The
pump force required to actuate extrusion of the combined components was 30Ibs as determined
by a Force to Actuate test methodology. Ribbons of the two components were extruuded
synchronously and combined.

By way of contrast when a dual component composition similar to that of the Example was
prepared except that 15% by weight Pluronic F127 was used as the thickening agent, the force
required to pump actuate dual extrusion of the separated components was found to be 37Ibs or

_ greater.
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neasurln e t
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cel | ul ose,
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ori gi nal Chlorh ipdine in
AR £ YRS éﬁ%ﬁlalery@e
in place of hy

end
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cor por at ed

| Conponent
dr oxyet hyl

of chl orhexidine substantially |ess

2-year shelf stability. TABLE I

TABLEL

r nore being a proxy for acceptable

Gel Component Shelf Stability at 3 weeks at 60°C

Gel Component Initial Chlorhexidine After 3 weeks % Recovery
(%)
(%)
A 2.03 192 94.58
B 2.07 1.78 85.99
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Gel Conponent Shelf Stability at 3 weeks at 60C Gel Conponent 2@1§W8 2005
Chl or hexiy@ 764Mbdegr 3 Weeks% Recovery (% (% A 2. 03pdg§agfhied8

1.7885.99 11 WO 2004/010963 CLAIMS What is clained is: 2 5 AUG 2005

PCTf US2003/ 022116 1. A dual conponent hi s- bi guani de anti bacterial dental
conposi tion-having increased shelfysmmgability in which a first conponent is
an extrudabl e gel containing an dralTy acceptable vehicle, a cellul ose

pol ymer thickener and a bis-bi guani de anti bacterial agent conpound and the
seconqgﬁgnpggwgh I's an extrudabl e paste containing a silica abrasive, the
first conponents bei ng synchronously extrudi bl e when di spensed
for application to the teeth, the first and second conponents being
phy5|calh§m.egregated prior to_use, the conponents when m xed upon

appl i dat dval comppestt hishigianide ﬁ@lhaﬁmﬁl'ﬂ@n@i?@@P%@qfﬂmméﬁ%%sedéﬁ@ifcacy to
Do Bl Pl A BRFch Ol M chPlokel ARfiIGE Ry BEGHIR, 1D

bi s- bi guani ound ¢ al ni ng dentl sition of claim
| wher eiwghiclega caﬂhldsd: palemaathivkeer and ahmlhnguausbh;ahbac&hhldgeﬁeomﬁouﬁdwe

conposition of claim!| wherein t ceIIquse esent .in the
ve[\rlpcl e 3 theysgropd CPmB‘Pﬂe&“éaﬁ I["\g? P} GO 1]?1’(;%3&3 18(5’3{5‘? f?J'G'p%%dby wei ght .
4. The cQuRAgh P&H&nﬁfbe %@ﬁf&hﬁmbﬁ%&h&m LR Bfpliciichlth Behexi di ne.

5. The conpositton of c ereln the bis-biguanide is present in the
gel vehitedtly tiat firat andmcnmdbompomnts béingiphysically egregated privode us¢, thei ght % 12

components when mixed upon application to teeth providing undiminished antibacterial

efficacy to dental tissue with less staining of teeth than normally occurs with bis-biguanide

compound containing dentifrices.
2. The composition of claim 1 wherein the cellulose polymer is hydroxyethyl cellulose.

3. The composition of ¢laim 1 wherein the cellulose polymer is present in the vehicle of claim

1 at a concentration of about 1% to about 6 % by weight.
4, 'The composition of claim 1 wherein the bis-biguanide is chlorhexidine.

5. The composition of claim 1 wherein the bis-biguénide is present in the gel vehicle at a

concentration of about 0.001 to about 4 weight %.
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